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(57) Dispositif de projection a la flamme, en particulier 
pistolet de projection a la namme haute vitcsse (10). II 
serl a la projection a chaud de materinux pulverises 
metal! iques et non metalliques sous forme de poudre ou 
de fil a Taide d'unc flamme comprcnanl un Hquide ou un 
combustible gazeus et un gaz oxydant. Produile dans une 
chambrc de combustion (26) cette flamme est acccleree 
dans un tube d'etranglement (34). Le dispositif comporte 
une lorchc comptanl au moins trois parties, soit la 
chambre de combustion (26). le tube d'^tranglement (34) 
ainsi cl un passage confinant la flamme (32), Le tube 
d'etranglemcnl (34) est installe de maiiicre 



(57) A flame spraying apparatus, in particular a high- 
velocity flame spray gun (10), for the thermal spraying of 
metallic and non-metallic spray materials in powder or 
wire form by means of a flame comprising a liquid or 
gaseous fuel and an oxidation gas, which flame is 
produced in a combustion chamber (26) and accelerated 
in a constriction lube (34), has a water-cooled torch 
system which includes at least three parts, with 
combustion chamber (26), a constriction tube (34) and a 
flame constriction passage (32). The constriction lube 
(34) is mounted interchangeably and is associated with at 
least one seal (40) which is subjected to the pressure 
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inlcrchangcablc cl est associe avcc au moins une joint 
d'elanchcite (40) qui subil Tcffel de pression d'un 
mccanisme de stockace de la force (42). En plus du joinl 
d'clancheile (40) du tube d'elranglemenl insere (34), il y 
a au moins un ressorl hclicoidal (42) ou au moins un 
rcssort a lame (66) qui joue le role de mccanisme de 
stockape de la force. 



effect of a force storage means (42). Associated with thai 
seal (40) for the inserted constriclion lube (34) is al least 
one helicoidal spring (42) or at least one leaf spring (66) 
as the force storage means. 
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Abstract 



A flame spraying apparatus, in particular a high-velocity flame 
.pray gun (10). for the thermal spraying of metallic and non-metallic spray 
;aterials In powder or wire form by means of a flame comprising a l.qu, or 
o.seous fuel and an oxidation gas. which flame Is produced in a combus ion 
Chamber (26) and accelerated in a constriction tube (34). has a wa er- 
torch system which includes at least three parts, with a combustion 
cLber (26). a constriction tube (3.) and a --ric.on passage 

f32) The constriction tube (34) is mounted interchangeably and 

3 ;iated with at least one seal (40) which is subjected to the pressure 
»ffect of a force storage means (42). Associated with that seal (40) 
'the inserted constriction tube (34) is at least one helicoidal spring (42) 
or at least one leaf spring (65) as the force storage means. 
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Ihe invention concerns a fl<vne spraying apparatus* in p&rticuUr a 
high-velocii:y flame spray gun. for the thermal sprojring of loetallfc and 
non-aetalllc spray materials in powder or wire for» hy neans of a flame 
cooiprislng a liquid or gaseous fu€l and an oxidsUon gas. which flame h 
5 produced in a coffibastion chamber and acceleral«<] In a constrlctfan tube. 
Ihe invention also concerns processes for spraying water lals of tti&t 

A pimple safety torch for po««ler flair.e spraying having feed 
passages for combustion gas and for oxidation and carrier g9S <n a torch 

10 body havinu an injector with a powder fcod passage is disclosed for 
ewfliple in S^<iss patent specification No 451 662. lhat torch is provided 
with a coUar of the powder ffted device, the cnllar receiiflng the neck of 
the bottle-like powder container, while the povder feed device is in tarn 
screwed 1n a pai't of the hoosing of the toi'Ch body and the powder feed 

15 passage extends from ti»e powder feed device In the form of a 
sutstantial axial tore. 

Kigh-velocfty flame spray apparatuses and guns for gaseous and 
liquid fuels have bee/i used for (Moy jcars for producing dense coatings.' 
[n such apparatuses the flarae is produced in a combustion chamber and 

20 then accelerated by virtue of being constricted in a so-called 

constriction tube. 

experience with those high-velocity flame spray guns has shown thai 
such apparatuses suffer from relatively serioo* problens in regard to 
wear or abrasion, In regard to the spray naterlal c tinging 
2S constriciron passage, and in regard to kcepfrig the flaw parameters 
constant.. Difficulties also arise with the qualities of the layers kiiich 
arc produced t>iereby. 

In addition the high-velocity flame spray guns Kh\ch are available 
on the market are of a relatively cooipHcated structure so that the 
30 production costs are very high. Consequently, for cost reasons, fUfl« 
spray guns of that kind can be used only to a limited degree, 

iJS patent specif Icotioo 4 342 5S1 describes a hlgh-vclocUy torch 
Vith ignition system in which the liquid fuel which issues Into tlx., 
combustion chamber is burnt by the oxygen and t^.e resulting flame is 
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cansiricted fn a ndrrov tubular passage and t>)«reby accelerated, US 
patent specif icaliuo «o 4 3« 605 also discloses a torch with tntornal 
cocnbustion, which sjlso does nnt involve any p.irtfcular nozilc-typc 
Injection of the fuel Into the combustion chamber, with the hfgh-velocity 

S flaffu> h9.\T\g produced, by a constriction effect* 

ParticuUr difficulties ifl relatfan to high-velocity spray guriS are 
caused by seaUng problens in the regions which ere subjected to a 
teaiperature loading; those scaling problems occur due to the coefficients 
pf expansion of tJie materials used* Up to tho present day> rufaber-based 

10 or plastic-based 0-rings are generally employed, in regard to whicfi the 
respective service life is relatively sl^ort. In other word's > the 
operating Xhie is reduced. 

In consideration of that state of the art tlw Inventor set himself 
the aim of improving the structure of the flame spraying apparatus 

15 referred to in the opening part of this specification, and simplifying 
handling thereof; the invention seeks to provide in particular that t>M> 
above-mentioned sealing problems are eliminated and thus the service life 
and reliability of apparatuses of that kind is overall increased. 

The teachings of the Independent claims provide for the attainment 

20 of that object; the appendant claims set forth advantageous developments. 

In accordance) with tlie invention the flanie spraying apparatus has a 
water-cooled torch system which includes at least three parts - 
preferably a combustion chamber* a constriction tute and e flame 
constriction passage - , wherein the constriction tube is iTiOurtted 

25 Interchangeably and Is associated with at least one seal which Is 
suMected to the pressure effect of a force storage means. 

In accordance with further features of tlie invention associated 
withi the seal for Uie Inserted constriction tube 1s at least oae 
helicoidal spring - which ts therefore of a spiral or helical 

20 configuration - or however a leaf spring or a leaf spring assembly. 

it has been found desirable for the coll spring or springs to be 
mounted in the cooling water passage and for the leaf spring or springs 
to be mounted In a spring chamber. In which case it or they respectively 
presses or press at one end against a seal; preferably the assetflbly uses 
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scaling rings^ In particular paired arrangenenU thereof, which b^ar 
against e^h oth^r with sloping surfaces arid thuft ran bUo radial 1v 
change their configuration wtthout coopHcatlon. 

It has b€en found desir^lile fn conaect(on with a flame spro/ gun 
S with a spra^ nwiterlal inlet, to provide th€ inlet or Intake region for 
the spray material In powder form, in the constriction tube, with a 
rcleasable insert. In particular a non-ferrous wetal insert, preferably 
of copper « 

In accardaace with the invention^ a liquid fuel clianiber snJ the 
10 valve TKiedle of a needle valve for pressurc-dependenl control are to be 
provided in the flow path of the liquid fue^ Tlic needle valve is also 
controllable by way of a helicoidal spring for enabling or closing off 
tlie liquid fuel feed flov, while the needle valve can be opened by the 
liquid fuel pressure in the liquid fuel cKamher and can be closed upon a 
m drop in pressure « 

Instead of the hellcoidal spring however it is also possible to use 
a leaf spring or a leaf spring unit for the nftcdle valve; 1n particular 
for that purpose ft has been found desirable for tl)e needle valve In the 
liqufd fuel chamber to be subjected to the action of a piston is 
20 controlled hy conpressed air, for cutting off Ihe feed flow of liquid 
fuel. 

It will be clear that safety shut-off upon the drop in the liquid 
fuel pressure can be imple/nented in accordance with two different 
methods. 

25 One of the particular structural features of the flame spray gun 

according to the invention is therefore the use of compression springs - 
such as for example the lielicoidal spring or the leaf spring assenbly - 
to compensate for the variation in expansion which occurs at the 
constriction tube upon an Increase in temperature. 

30 The invention also provides a process for the thermal sprayfng of 

metallic and non-oetaMic spray materials in powder or wire form by means 
of a flame comprising a liquid or gaseous fuel and an oxidation gas using 
the flanie spraying apparatus according to the Invention^ wherein the 
flame is produced cither with a liquid or gaseous fuel coruprlsing an 

35 
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aliphatic compound sucJi as butane^ eth^l alcohol or the 11ke» or however 
with a liquid or gaseous fuel cooiprisfrtg an aromatic cooipound such »$ 
kerosene, diesel or the Iflcc petrochemical proditcts. It Is a^so possible 
to u&d liquefied gases, 

5 It h^s; been found (fesirable to feed (PetalUc materials to the flawe 

at a quantitative through-put of from 0,1 lo 10 kg/h, preferably frotfi 
0.5 to 8.0 kg/h, or to feed hard substances In a v^tallic cnatrix at a 
corresponding through-pul. 

The process according to the invention, using the described hfgh- 

lO velocity riwuc spray gun, \s used ia partiCulai* ifl tho chemical 
industry, \\\ particular in the petrochemical industry* and for the 
producliort of ant i-corrosiort -layers in energy productiwi, for example In 
large-scale firing installailons, 

further advantages^ feulures and details of the Invention will be 

15 apparent, from the fallowing description of preferred eioIwdSments and 
with reference to the drawing id vhich: 

Figure I is 3 side view of a hlgh-velocfty flaroc spray gun, 
Figure*) 2 and 8 are each a side, view of an pjnbodlment of the flame 
spray gun in longtttidfnal section talcen along the longitudinal axis A 

20 thereof^ 

Figures 3 and 9 are each a plan view of the longitudinal section in 
Figures 2 and B respectfvely through the longitudinal axis A of the 
flame spray gun, 

Figure 4 1s a partial longitudinal sectton corresponding to the 
25 view shovn In Figure 3 through a ccrabusliort diamber and a flaine 
Injection passage of the flame spray gun vchich contains a coil spring 
for producing a sealing pressure, 

Fly^irft 5 is a partial longitudinal section through a scparatiOrt 
plane between the combustion chamber and a flaioe constriction passage In 
30 relation to the embodiment show In Figures 2 to A, 

Figure 6 shove's a detail on an enlarged scale fron Figura 3 wiLh a 
needle valve controlled by the pressure of the liquid fuel and an 
atcmisatlon nozzle for the atomisation of liquid fuel with oxygen « - 
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Figure 7 Is a partial section on & larger scale than Figure ? 
through the region of a powder feed kto the flare constriction passage 
a? 9n example In respect of the arrangenent of powder feed tubes or 
povder feed injectors, 

B Figure 10 is a pUn view in lonaitudfnal section on a larger scale 

than figure 9 on to an eflibodiment of the flane spray gun with a leaf 
spring assemblj' for producing a sealing pressure^ 

figure 11 sfK)v$ d detail on an enlarged scale from Figure 10 of a 
longitudinal section throi^gh the transitional rejion of the combustion 

10 chamber/ flame constriction pessage^ constriction tube with powder feed 
location, and leaf spring arrangement, and 

Flgi/re. 12 is a platv vievf approxinately corresponding to Figure 6 of 
another embodirtent of Lte needle valve for liquid fuel and an 
atodilsatlon ciozzle systers with compressed air< 

15 Referring to Ffgi/re 1 a high- velocity sprAy gun 10 ha« a 

subsUntially cylindrical central body l^ frofil which there project on 
the one hand a handle portion 14 vhlch is inclined at an angle w 
relative to the longitudinal axis A of the central body 12, and on the 
other hand an ay.id1 flame guide tube or barrel Ifi. It can be seen that 

20 at the oiouth edge 18 tl>ereoF there is a connecting ring 20 for a cooling 
water outlet tube 22 vi^ich goes to the handle- portion U and adjacent to 
which a powder feed tute 24 Is arranged there; the powder feed tube 24 
COniintjnicates at the end of the central body 12, which is towards Uic 
guide tube 

25 The central body 12 includes a combustlDn chamber 26 with an 
atpniisation no?^le 30 for fluid fuel and oxygen, the ateraisation nozzle 
30 being arranged axially in a chamber end portion 27 which enlarges fn 
a funnel-Hke configuration therefroa. The combustion chainber 26 tapers 
lo a tonftguration similar to the neck of a bottle towards tin: guide 

30 tube Ifip to a wear portion 28 in the powder feed region at which the 
powder feed tube 24 opens. Figure 2 also Indicates a further powder feed 

Adjoining the powder feed region in the flame direction x is an 
tUsial f^iime passage 32 which extends in a flame constriction tube 34. 
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The latter «s fUted into the T\mi spray gun 10 and with an outer 
jacket tuhe 35 defines a cooling water passage 2n which, at the free end 
Of the guide tabe 16, 1s covered over by a mouth ring 19 of steel, which 
Affords Ihe jnouth edge 18* 
5 Bearing again$t the mouth ring 19 is one end of a two«part seal 40 

comprising riixg portions A0\ 40" whfch l>eor against each other at 
irtclined surfaces fll; the ring portions ^0" are shown In einphaslsed 
foroi belov figure 2 as a port f on on an onlargnd scale. At its end face 
whfch faces In opposite relationship to the flame direction x the SiMl 
10 40 is acted upon by a helicoidal spring A? - which is therefore Of d 
spiral or helical ronfiguration - and which fs mounted In the cooling 
water passage 3S. Figures 3 and A %he>w that corresponding seals 40 or 
ring portions 40 \ 40" are subjected to a spring aieans fn a further 
sealing region 44 In f>ie proxiolty of the coMlmsiion chamber 
15 Figures 2 through 7 show the structural configuration with a 

helicoidal spring 42 for co-Jipensaiing for expansion with safety shut-off 
fn the event of a drop in the liquid fuel pressure without using air. 
The heltcofdal sprfng 42 produces a sealing pressure between the 
ccrabustion chamber 26 and the flaioe constriction tube 34. Reference 39 
20 denotes cooling passages for water cooling of the combustion chamber ?S. 

In the embodiment showi in Figure 4 an inserted flaroe constriction 
tube 34^ 15 arranged downstreacq of the coaibustion chanober 26 in the 
flame direction X, A further sealing region 44 can be sean, as mentioned 
above, between the combustion chaaher 26 and the flame constrfction 
25 passage 32^. A mechanical screv< n?eans for an ootef casing 4B of the 
central body 12 ts disposed at 46« 

Provided on the central body 12 fn the reir region at 50 is a 
cooling water feed line, At 52 a feed Une fur liquid fuel and at 54 a 
cable connection for an HF-cable; that high-frequency Une 54 permits 
30 ignition of the Mgh-velocity flame. 

Figure 6 shows a liquid fuel chamber 56 for the feed of llqultf fuel 
to thft atoraisation nozzle 30 which is followed in opposite relationship 
to the flame direction x by a pressure platR M for a needle valve; 
adjoining the pressure pUte 58 in a holding body or yoke portion 59 is 
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a furlUer hellcoldal spring for a valv« neiedle 60 In the liquid fael 
feed 1in«t to iKe aiocBisatlon noxsle 30* Adjolnic^ thA atonlsatlon nozzle 
30» fn Inclined reldtfonshlp wtlh the longitudinal axis A1 of the 
BtcKBlsdUan nozzle 30» is aa oxygen feeil Mm bZ. 

5 In the Case of thit safely systen the pressure pldte 5S Is u^ijeiJ 

upwardly vrivh the valve needle 60 by the hellcoiiJjl spring A?^ and in 
that case Uie through-flOK to tl)e atcnf nation no77le 30 f& closed with 
the needle valve. Vhen the pressum of the liquid fuel in the liquid 
fuel chciiaber 56 reaches Uie desired pressure tlie helicofdal spring 4?^ 

10 is intjerf downwardly' and awes ti^e valve needle 60 into the open 
position; the liquid fuel is alo'jnsed with oxygen In the ato«1sation 
nozzle 30. 

The position of a copper insert 6^ as a waring portion dl H\e 

outlet or the combustion chaohcr 26 is clearly Illustrated in Figure 7. 

15 Figures 8 through 12 shov a structural configuration of the flame 

spcay gua 10^ wtlb leaf spring a.ssetnhlles 66* 66^ for expansion 
o a 

cojnpensatlon purposes and e safety shut-off Hhich is controlled by 
coiiipresserf dir. The leaf spring assemh'^y 66 in figures Q and 9 for 
productog a sealing pressure between the combustion chamber ?5 and the 

20 conslrlclton tube 34^ bears against an ecvd or annular surface 67^ of a 
spring chan^ber 67, which surface 67„ Is towards the mouth opening of the 
gun, end the ^eaf spring assembly presses agatnst a seal indicated at 
40^» towards the conibustlon chancer 26 (see Figure 11). In arfditlon 
Figure 9 shows a powder feed location 25 in the flame constrict Ton tube 

25 34_ and an oxygen feed line 51 to the flaififi spray gin 10.. 

The flame constriction tube 34^^ is Inserted into the water-cooled 
flame constriction passage 35 and sealed by sprfng pressure for 
expansion compensation purposes, that is to say by reans of the 
hellcoldal springs 42 or the leaf spring assKobly 66j in operation of 

30 the torch the variations In expansion iciiich occur are cocnpensated by the 
spring pressure of the force Storage means 42, 66. 

In the case of the safety system shown In Figure 12 a valve plunger 
6S Is urgQd dou-nwardly by the compressed air In a compressed air cbamljer 
70» the needle valve is opened and the Uquld fuel is fed by of the 
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liquid fuel chamber 56 to the needle yolve and then ta the atomts&tion 

TOzzIc 30 fDr atc^lsatlDn wSth oxygen. The cocnpressed air chaniber 7Q 

thus serves for mavtna the valve plunger EB downwardly against the force 

of the leaf spring dssembly 66. of the valve needle 60 of the needle 

a 

valve. 
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CLAIMS 

1. A flame spraying apparatus, in particular a high-velocity fl2<-f 
spray gun, for the thermal spraying of metallic and non-metallic spr = N 
materials' in powder or wire form by means of a flame comprising a liquid o-' 
gaseous fuel and an oxidation gas, which flame is produced in a combustic- 
chamber and accelerated in a constriction tube, characterised by a water- 
cooled torch system which includes at least three parts, with a combustio-i 
chamber (26), a constriction tube (34) and a flame constriction passcce 
(32), wherein the constriction tube is mounted interchangeably and is 
associated with at least one seal (40, 40^) which is subjected to the 
pressure effect of a force storage means (42, 66). 

2. A flame spraying apparatus as set forth in claim 1 character isec 
in that associated with the seal (40) for the inserted constriction tube 
(34) is at least one helicoidal spring (42) as the force storage means. 

3. A flame spraying apparatus as set forth in claim 1 characterise: 
in that associated with the seal (40^) for the inserted constriction tube 
(34) is at least one leaf spring (66) as the force storage means. 

4. A flame spraying apparatus as set forth in claim 1 or claim Z 
characterised in that the spring (42) is mounted in the cooling water 
passage (38) surrounding the constriction tube (34) and is arranged in such 
a way that it can be pressed against a sealing ring (40) defining said 
cooling water passage. 

5. A flame spraying apparatus as set forth in claim 1 or claim 3 
.characterised in that the leaf spring assembly (66) which is mounted in a 

spring chamber (67) bears against one of the annular or end faces (67j 
thereof and is arranged in such a way that it can be pressed against a 
sealing ring (40^). 

6. A flame spraying apparatus as set forth in one of claims 1 
through 5 characterised in that the seal (40. 40^) comprises at least two 
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ring portions {40' . 40") .hich embrace the constriction tube (34) and which 
bear against each other with sloping or inclined surfaces (41) which are 
inclined with respect to the longitudinal axis (A) of the flame spraying 
apparatus (10, 10^). 

7 A flame spraying apparatus with spray material inlet as set forth 
in at least one of claims 1 through 6 characterised in that the intake 
region (25) for the spray material in powder form is formed in the 
constriction tube (34) by a releasable insert (64). 

o A flame spraying apparatus as set forth in claim 7 characterised 
a non-ferrous metal insert, preferably an insert (64) formed from 
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by 
copper. 



9 A flame spraying apparatus with feed device for liquid fuel as 
set forth in at least one of claims 1 through 8 characterised in that a 
Uquid fuel Chamber (56) and the valve needle (60) of a needle valve for 
pressure-dependent control are provided in the flow path of the liquid 



fuel 



10. A flamespraying apparatus as set forth in claim 9 characterised 
in that a helicoidal spring (42^) is associated with the valve needle (60) 
for opening the feed flow of liquid fuel as the control element and he 
needle valve is adapted to be open by the liquid fuel pressure in the 
liquid fuel chamber (56) and closable upon a drop in pressure. 

11. A flame spraying apparatus as set forth in claim 9 characterised 
in that at least one leaf spring (66J is associated with the valve need e 

• (60) for opening the liquid fuel feed as the control element and the needl 
valve is adapted to be open by the liquid fuel pressure in the liquid fuel 
chamber (56) and closable upon a drop in pressure. 

12 A flame spraying apparatus as set forth in claim 10 or claim 11 
characterised in that the needle valve is adapted to be acted upon by a 
plunger (68) controlled by compressed air. for interrupting the feed flow 
of liquid fuel in the liquid fuel chamber (56). 
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13. A flame spraying apparatus as set forth in claim 12 
characterised in that the plunger (68) is mounted in an air-tight chamber 
(70). 

14. A process for the thermal spraying of metallic and non-metallic 
spray materials in powder or wire form by means of a flame comprising a 
liquid or gaseous fuel and an oxidation gas using the flame spraying 
apparatus as set forth in one of the preceding claims characterised in that 
the flame is produced with a liquid or gaseous fuel comprising an aliphatic 
compound such as butane, ethyl alcohol or the like. 

15. A process for the thermal spraying of metallic and non-metallic 
spray materials in powder or wire form by means of a flame comprising a 
liquid or gaseous fuel and an oxidation gas using the flame spraying 
apparatus as set forth in one of claims 1 through 13 characterised in that 
the flame is produced with a liquid or gaseous fuel comprising an aromatic 
compound such as kerosene, diesel or the like petrochemical products. 

16. A process for the thermal spraying of metallic and non-metallic 
spray materials in powder or wire form by means of a flame comprising a 
liquid or gaseous fuel and an oxidation gas using the flame spraying 
apparatus as set forth in one of claims 1 through 13 characterised in that 
the flame is produced with liquefied gas. 

17. A process as set^ forth in one of claims 14 through 16 
characterised in that metaTric materials are fed to 'the flame at a 
quantitative through-put of from 0.1 to 10 kg/h. preferably 0.5 to 8.0 
kg/h. 

18. A process as set forth in one of claims 14 through 17 
characterised in that hard substances are fed to the flame in a metallic 
matrix at a quantitative through-put of from 0.1 to 10 kg/h. preferably 0.5 
to 8.0 kg/h. 
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